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ABSTRACT

An apparatus and a method for detecting a traffic lane using
wireless communication is provided and includes a sensor
unitincluding an image recognition sensor and a radar sensor.
In addition, a controller is configured to wirelessly commu-
nicate with at least one of a plurality of other vehicles and
generate road driving information regarding a traveling
vehicle after confirming a reliability of the at least one other
vehicle using traffic lane recognition information received
from the at least other vehicle. The controller is configured to
confirm a traffic lane of the traveling vehicle based on the
reliability and output the road driving information.

13 Claims, 6 Drawing Sheets
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1
APPARATUS AND METHOD FOR
DETECTING TRAFFIC LANE USING
WIRELESS COMMUNICATION

PRIORITY

This application claims the benefit under 35 U.S.C.
§119(a) of a Korean patent application filed in the Korean
Intellectual Property Office on May 28, 2013 and assigned
Serial No. 2013-0060352, and the entire disclosure of which
is hereby incorporated by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to an apparatus and a method
for detecting a traffic lane using wireless communication, and
more particularly, to an apparatus and a method for detecting
a traffic lane using wireless communication that receives the
traffic lane recognition information from other vehicles using
the wireless communication between vehicles, and detects
the traffic lane of the traveling vehicle based on the traffic lane
recognition information according to reliability of other
vehicles.

2. Description of the Related Art

Generally, to guide a vehicle to remain within a traffic lane,
an exact entry into and exit from interchange (IC)/junction
(IC), and an exact path to a destination, during driving of the
vehicle, a global positioning system (GPS) mounted in a
navigation system or sensors mounted in the traveling vehicle
such as an image recognition sensor, a radar sensor, and the
like are used to estimate the traffic lane in which the vehicle is
traveling.

However, when estimating the traffic lane using the GPS, it
may be difficult to estimate the exact traffic lane due to error
of'the GPS. In addition, when estimating the traffic lane using
the image recognition sensor or the radar sensor, it may be
difficult to estimate the traffic lane on the road on which there
are many vehicles, and it may be difficult to estimate the
traffic lane while driving in a substantial middle of the road on
which there are many traffic lanes.

SUMMARY

The present invention provides an apparatus and a method
for detecting a traffic lane using wireless communication that
receives the traffic lane recognition information from other
vehicles using the wireless communication between vehicles,
and detects the traffic lane of the traveling vehicle (e.g., a first
vehicle) based on the traffic lane recognition information
according to reliability of other vehicles.

In accordance with an aspect of the present invention, an
apparatus for recognizing for a traffic lane using wireless
communication may include: a communication unit config-
ured to perform a communication with at least one other
vehicle (e.g., a second vehicle); a sensor unit equipped with a
sensor including an image recognition sensor and a radar
sensor; a controller configured to generate road driving infor-
mation ofthe traveling vehicle after confirming a reliability of
the other vehicle using the traffic lane recognition informa-
tion received from the other vehicle and confirming a traffic
lane of the traveling vehicle according to the reliability; and
an output unit configured to output the road driving informa-
tion under control of the controller. The controller may be
configured to confirm the traffic lane of the traveling vehicle
when the traffic lane of the traveling vehicle is detected as the
same traffic lane equal to or larger than a threshold. The
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threshold may be determined based on the reliability of the
other vehicle. The controller may be configured to confirm the
reliability based on a sensor including an image recognition
sensor and a radar sensor of the other vehicle, coordinate
values for a position of the other vehicle, a distance between
the other vehicle and the traveling vehicle, and the traffic lane
recognition information including a position of the traffic lane
for the other vehicle. The controller may include a global
positioning system (GPS) to confirm the coordinate value for
the position of the own vehicle. The controller may be con-
figured to confirm the other vehicle as a vehicle having a
reliability of 1 when the other vehicle includes the image
recognition sensor and positions at an end lane. The controller
may be configured to confirm the other vehicle as a vehicle
having a reliability of 3 when the other vehicle includes a
plurality of sensors and a distance between the other vehicle
and the traveling vehicle is within a threshold distance.

In accordance with another aspect of the present invention,
a method for recognizing for a traffic lane using wireless
communication may include: entering, by a controller, into a
traffic lane recognition mode according to an input; receiving,
by the controller, traffic lane recognition information from at
least one other vehicle via communication; confirming, by the
controller, a reliability of the other vehicle from the traffic
lane recognition information; confirming, by the controller, a
traffic lane of the traveling vehicle according to the reliability;
and generating and outputting, by the controller, road driving
information including the confirmed traffic lane.

Further, confirming a reliability may include confirming,
by the controller, the reliability based on a sensor including an
image recognition sensor and a radar sensor of the other
vehicle, coordinate values for a position of the other vehicle,
a distance between the other vehicle and the traveling vehicle,
and the traffic lane recognition information including a posi-
tion of the traffic lane for the other vehicle.

In addition, confirming a reliability may include confirm-
ing, by the controller, the other vehicle as a vehicle having a
reliability of 1 when the other vehicle includes the image
recognition sensor and positions at an end lane, confirming,
by the controller, the other vehicle as a vehicle having a
reliability of 3 when the other vehicle includes a plurality of
sensors and a distance between the other vehicle and the
traveling vehicle is within a threshold distance.

Furthermore, confirming a traffic lane may include: calcu-
lating, by the controller, a distance between the other vehicle
and the traveling vehicle, and estimating, by the controller,
the traffic lane of the traveling vehicle by the calculated
distance; and confirming, by the controller, the traffic lane of
the traveling vehicle when the traffic lane of the traveling
vehicle is estimated as the same traffic lane equal to or larger
than a threshold.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features and advantages of the present inven-
tion will be more apparent from the following detailed
description in conjunction with the accompanying drawings,
in which:

FIG. 1 is an exemplary block diagram illustrating an appa-
ratus for detecting a traffic lane using wireless communica-
tion according to an exemplary embodiment of the present
invention;

FIG. 2 is an exemplary view illustrating detection of a
traffic lane according to the exemplary embodiment of the
present invention;
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FIG. 3 is an exemplary flow chart describing a method for
detecting a traffic lane using wireless communication accord-
ing to the exemplary embodiment of the present invention;

FIG. 4 is an exemplary view illustrating a condition for
classifying a reliability of other vehicle according to the
exemplary embodiment of the present invention;

FIG. 5 is an exemplary flow chart describing a method for
confirming a reliability of traveling vehicle according to the
exemplary embodiment of the present invention; and

FIG. 6 is an exemplary view illustrating a condition for
setting a reliability of traveling vehicle according to the exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION

It is understood that the term “vehicle” or “vehicular” or
other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercraft including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, combustion, plug-in hybrid -electric
vehicles, hydrogen-powered vehicles and other alternative
fuel vehicles (e.g. fuels derived from resources other than
petroleum).

Although exemplary embodiment is described as using a
plurality of units to perform the exemplary process, it is
understood that the exemplary processes may also be per-
formed by one or plurality of modules. Additionally, it is
understood that the term controller/control unit refers to a
hardware device that includes a memory and a processor. The
memory is configured to store the modules and the processor
is specifically configured to execute said modules to perform
one or more processes which are described further below.

Furthermore, control logic of the present invention may be
embodied as non-transitory computer readable media on a
computer readable medium containing executable program
instructions executed by a processor, controller/control unit
or the like. Examples of the computer readable mediums
include, but are not limited to, ROM, RAM, compact disc
(CD)-ROMs, magnetic tapes, floppy disks, flash drives, smart
cards and optical data storage devices. The computer readable
recording medium can also be distributed in network coupled
computer systems so that the computer readable media is
stored and executed in a distributed fashion, e.g., by a telemat-
ics server or a Controller Area Network (CAN).

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises” and/or “com-
prising,” when used in this specification, specify the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. As used herein,
the term “and/or” includes any and all combinations of one or
more of the associated listed items.

Unless specifically stated or obvious from context, as used
herein, the term “about” is understood as within a range of
normal tolerance in the art, for example within 2 standard
deviations of the mean. “About” can be understood as within
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%,
0.05%, or 0.01% of the stated value. Unless otherwise clear
from the context, all numerical values provided herein are
modified by the term “about.”
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Exemplary embodiments of the present invention are
described with reference to the accompanying drawings in
detail. The same reference numbers are used throughout the
drawings to refer to the same or like parts. Detailed descrip-
tions of well-known functions and structures incorporated
herein may be omitted to avoid obscuring the subject matter
of the present invention.

FIG. 1 is an exemplary block diagram illustrating an appa-
ratus for detecting a traffic lane using wireless communica-
tion according to an exemplary embodiment of the present
invention. FIG. 2 is an exemplary view describing an example
of detecting a traffic lane according to the exemplary embodi-
ment of the present invention.

Referring to FIGS. 1 and 2, an apparatus for detecting a
traffic lane using wireless communication (hereinafter,
referred to as an apparatus for detecting a traffic lane 100)
may include a plurality of units executed by a controller 160.
The plurality of units may include a communication unit 110,
a position confirmation unit 120, a sensor unit 130, an input-
output unit 140, and a storage unit 150.

The communication unit 110 may be configured to com-
municate between vehicles. In particular, the communication
unit 110 may include a vehicle to vehicle (V2V) communi-
cation module, and may be configured to transmit and receive
a lane recognition signal to and from at least one neighboring
vehicle positioned within, a predetermined range via the V2V
communication. The position confirmation unit 120 may be
configured to perform a data communication with a GPS
satellite using a global positioning system (GPS) to calculate
a coordinate value for a position of the vehicle, and obtain
current position information of the corresponding vehicle
using the calculated coordinate value.

The sensor unit 130 may include an image recognition
sensor and a radar sensor. The image recognition sensor may
be configured to collect the external image information (im-
age data) of the vehicle such as the traffic lane, a road, and the
like using the image recognition sensors having an infrared
camera, a red-green-blue (RGB) camera, a telephoto lens, a
wide-angle lens, an imaging device, and the like. The radar
sensor may be configured to collect information for the exte-
rior environments of the vehicle using laser radar, which is a
light detection and ranging (LiDAR).

The input-output unit 140 may include an input unit and an
output unit. The input unit may be configured to sense a user
input to generate an input signal that corresponds to the
sensed input. The input unit may use an input device such as
a keypad, a touch screen, a touch pad, and the like.

Additionally, the output unit may be configured to output a
road driving information. In other words, the output unit may
be configured to output the road driving information while the
first vehicle (e.g., the traveling vehicle) is being driven, the
current position of the first vehicle, and the position of the
second vehicle (e.g., the other vehicle). The output unit may
be configured to output a movement path from origin to
destination input from the input unit. The output unit may
include an outputting device such as a liquid crystal display
(LCD), a thin film transistor liquid crystal display (TFT
LCD), an organic light emitting diode (OLED), a flexible
display, and the like, and may operate as the output unit of the
touch screen when the input unit is a touch screen.

The storage unit 150 may be configured to store a database
that includes geographical information and store various pro-
grams for controlling the apparatus for detecting the traffic
lane 100. In addition, the controller 160 may be configured to
confirm the reliability of the other vehicle using the traffic
lane recognition information received from the other vehicle,
confirm the traffic lane of the traveling vehicle according to
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the confirmed reliability and then generate the road driving
information of the traveling vehicle.

In particular, when a signal for entering into a traffic rec-
ognition mode of the own vehicle is received from the input
unit of the input-output unit 140, the controller 160 may be
configured to enter into the traffic recognition mode to receive
message, that is, a traffic lane recognition information from
the other vehicle (e.g., the second vehicle) via the communi-
cation unit 110. The controller 160 may be configured to
analyze the received traffic recognition information to con-
firm the reliability of the other vehicle, and predict the traffic
lane of the traveling vehicle (e.g., the first vehicle) after cal-
culating the distance from the traveling vehicle. The control-
ler 160 may be configured to confirm that the predicted traffic
lane is the traveling traffic lane when the predicted number of
the traffic lane predictions is greater than the number of
threshold times and the same probability that is predicted as
the same traffic lane is greater than the threshold value.

For example, in FIG. 2, the controller 160 of the traveling
vehicle A may be configured to receive the traffic lane recog-
nition information from the other vehicles b, ¢, d, and e
capable of providing the traffic lane recognition information
to the traveling vehicle A. In particular, the controller 160
may be configured to confirm that the reliability of the b and
¢ is 1 in response to confirming that the other vehicles corre-
sponding to b and ¢ are provided with the image recognition
sensor and are positioned at end lane. In addition, the con-
troller 160 may be configured to confirm that the reliability of
the d and e is 2 in response to confirming that the other
vehicles corresponding to d and e are provided with a plural-
ity of sensors and the distance between the other vehicle and
the traveling vehicle A is within about 100 m.

The controller 160 may be configured to confirm that the
traffic lane of the traveling vehicle A is the second traffic lane
as the probability that all the predictive traffic lanes are the
same is about 100% in response to predicting that the each
traffic lane of the traveling vehicle A is second traffic lane
based on the traffic lane recognition information received
from the other vehicles b and ¢ that have a reliability which is
1. In particular, the end lane means both ends of the traffic
lanes (e.g., the lanes furthest to each side of the road) among
the traffic lanes moving in one direction like the other vehicles
b and ¢ of FIG. 2.

In addition, the controller 160 may be configured to con-
firm that the traffic lane of the traveling vehicle A is the second
traffic lane as the probability that all the predictive traffic
lanes are the same is about 100% in response to predicting
that the each traffic lane of the traveling vehicle A is second
traffic lane based on the traffic lane recognition information
received from the other vehicles d and e that have a reliability
which is 2.

In the controller 160, when the reliability of the other
vehicle is 1, the predicted traffic lane may be confirmed as a
traffic lane in which the traveling vehicle is currently posi-
tioned when the greater than about 70% of the predictive
traffic lanes are the same. In addition, when the reliability of
the other vehicle is 2, the predicted traffic lane may be con-
firmed as a traffic lane in which the traveling vehicle is cur-
rently positioned when the greater than about 80% of the
predictive traffic lanes are the same. As described above, the
reason for the difference in a magnitude of the same prob-
ability according to the reliability is to improve accuracy
when predicting the own traffic lane.

When the traffic lane of the traveling vehicle is confirmed
by the traffic lane recognition information received from the
other vehicle, the controller 160 may be configured to gener-
ate the road driving information and obtain map data that
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corresponds to the current position from the storage unit 150
to correspond to the road driving information and then output
via the output unit of the input-output unit 140.

In addition, the controller 160 may be configured to con-
firm the reliability of the traveling vehicle, to provide the
traffic lane recognition information of the traveling vehicle to
the vehicle that requests the traffic lane recognition informa-
tion.

When the signal requesting the traffic lane recognition
information is received from the other vehicle via the com-
munication unit 110, the controller 160 may be configured to
confirm whether the image recognition sensor exists in the
traveling vehicle and whether the traveling vehicle is travel-
ing in the end lane of the current road by analyzing the image
data obtained from the image recognition sensor. When the
traveling vehicle is confirmed to be traveling in the end lane,
the controller 160 may be configured to set the reliability of
the traveling vehicle to 1 and may be configured to measure
the position of the traveling vehicle.

In addition, the controller 160 may be configured to con-
firm whether the traveling vehicle includes a plurality of
sensors when the image recognition sensor does not exist in
the traveling vehicle or when the traveling vehicle is not
positioned in the end lane, even when the image recognition
sensor exists. When the traveling vehicle is confirmed to
include the plurality of sensors, the controller 160 may be
configured to measure the distance between the other vehicle
requesting the traffic lane recognition information and the
traveling vehicle, and set the reliability of the traveling
vehicle to 2 when the distance between the vehicles is within
about 100 m.

The controller 160 may be configured to set the reliability
of the traveling vehicle to 3 when the traveling vehicle
includes the plurality of sensors and the distance between the
other vehicle requesting the traffic lane recognition informa-
tion and the traveling vehicle is greater than about 100 m or
when the traveling vehicle includes a single sensor and the
distance between the other vehicle requesting the traffic lane
recognition information and the traveling vehicle is within
about 100 m. The controller 160 may be configured to gen-
erate the traffic lane recognition information including the set
reliability and the measured position of the traveling vehicle
as described above and transmit the information to the other
vehicle.

In addition, the controller 160 may be configured to set the
reliability of the traveling vehicle to 4 (e.g., other than a
reference setting the reliability 1 to 3). It is described that the
controller 160 is configured to transmit the traffic lane recog-
nition information to the other vehicle when the reliability of
the traveling vehicle is 3. However, to improve accuracy of
recognition of the traffic lane, when the reliability of the
traveling vehicle is 3 or 4, the controller 160 may be config-
ured to not transmit the traffic lane recognition information to
the other vehicle.

FIG. 3 is an exemplary flow chart describing a method for
detecting a traffic lane using wireless communication accord-
ing to the exemplary embodiment of the present invention.
FIG. 4 is an exemplary view illustrating a condition for clas-
sifying a reliability of other vehicle according to the exem-
plary embodiment of the present invention.

Referring to FIGS. 3 and 4, at step S11, the controller 160
of the traveling vehicle may be configured to enter a traffic
lane recognition mode based on user input via the input-
output unit 140. At step S13, the controller 160 may be con-
figured to operate the communication unit 110 to receive the
message, that is, the traffic lane recognition information for
detecting traffic lane of the traveling vehicle from the plural-
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ity of other vehicles surrounding the traveling vehicle via a
vehicle to vehicle (V2V) communication.

At step S15, the controller 160 may be configured to con-
firm whether a vehicle having the reliability of 1 exists around
(e.g., in the vicinity of) the traveling vehicle by analyzing the
traffic lane recognition information received from the other
vehicle. In particular, the controller 160 may be configured to
confirm whether the reliability of the other vehicle is 1 using
the traffic lane recognition information received from the
other vehicle. The controller 160 may be configured to con-
firm the information to confirm the reliability of the other
vehicle. The reference to confirm the reliability of the other
vehicle is the same as F1G. 4. Specifically, the reference of the
reliability is not necessarily limited thereto, but it is obvious
to freely set by those skilled in the art.

In addition, the traffic lane recognition information
received from the other vehicle may include the data that
directly provides the traveling vehicle with information that
the reliability of the other vehicle is 1, and may include the
information for the equipment of the image recognition sen-
sor of the other vehicle and the information for the positioning
at the end lane of the road of the other vehicle to confirm the
reliability of the other vehicle by analyzing the traffic lane
recognition information in the traveling vehicle.

As the result of step S15, when the reliability of the other
vehicle is 1, the controller 160 may proceed to step S17 or
when the reliability of the other vehicle is not 1, the controller
160 may proceed to step S31.

At step S17, the controller 160 may be configured to cal-
culate the distance between the other vehicle that has a reli-
ability of 1 and the traveling vehicle. In particular, the con-
troller 160 may be configured to calculate the distance
between the vehicles using the coordinate values for the posi-
tion of the traveling vehicle confirmed from the position
confirmation unit 120 and the coordinate values for the posi-
tion of the other vehicle included in the traffic lane recogni-
tion information.

At step S19, the controller 160 may be configured to pre-
dict the traffic lane of the traveling vehicle using the calcu-
lated distance between the vehicles. For example, when a
difference from the other vehicle positioned in first traffic lane
occurs as much as about —15 m in an x axis and about 3.5 m
in aY axis based on the traveling vehicle, and the traveling
vehicle may be predicted to position in second traffic lane.

At step S21, the controller 160 may be configured confirm
whether the number of the traffic lane prediction of the trav-
eling vehicle is greater than the number of threshold times n.
To improve accuracy of the traffic lane prediction, the con-
troller 160 may be configured to confirm the traffic lane
recognition information received from other different
vehicles of n to repeat procedures from step S15 to step S19.
When the number of the traffic lane predictions of the travel-
ing vehicle is greater than the number of threshold times, the
controller 160 may proceed to step S23.

At step S23, the controller 160 may be configured to deter-
mine whether the same probability of predicting that the
traveling vehicle is positioned in the second traffic lane is
greater than about 70% using the traffic lane recognizing
information received from the n different vehicles. In particu-
lar, when the probability of predicting that the traveling
vehicle is positioned in the second traffic lane is greater than
about 70%, the controller 160 may proceed to step S25, and
when the probability is less than 70%, the controller 160 may
return to step S15. Further, for convenience of explanation,
the reference of the same probability is set to about 70%, but
it is not necessarily limited thereto.

5

10

15

20

25

30

40

45

50

55

60

65

8

As the result of step S15, when the reliability of the other
vehicle is not 1, the controller 160 may proceed to step S31.
At step S31, the controller 160 may be configured to deter-
mine whether other vehicle that has a reliability of 2 exists
around the traveling vehicle. As the result of step S31, when
the other vehicle that has a reliability of 2 exists, the controller
160 may proceed to step S33. Alternatively, the controller 160
may be configured to terminate the process when the other
vehicle that has a reliability of 2 does not exist since the
information of the other vehicle having a reliability below 3
may not be used to improve accuracy of recognition of the
traffic lane.

In particular, at step S31, the controller 160 may be con-
figured to determine the received traffic lane recognition
information and detect the other vehicle as the vehicle having
a reliability of 2 when the other vehicle is provided with a
plurality of sensors including an image recognition sensor, a
radar sensor, and the like and when the distance between the
other vehicle and the traveling vehicle is within about 100 m.

Specifically, the distance between the other vehicle and the
traveling vehicle means a diagonal length between the trav-
eling vehicle and the other vehicle calculated with an x axis
distance and a y axis distance of the other vehicle based on the
traveling vehicle. In addition, the controller 160 may be con-
figured to detect the other vehicle as the vehicle having a
reliability of 3 when the other vehicle is provided with a
plurality of sensors and the distance between the other vehicle
and the own vehicle is greater than about 100 m or the other
vehicle is provided with a single sensor and the distance
between the other vehicle and the traveling vehicle is within
about 100 m.

At step S33, the controller 160 may be configured to cal-
culate a substantially exact distance between the other vehicle
having a reliability confirmed as 2 and the traveling vehicle.
In particular, since steps S33 to S37 are similar to steps S17 to
S21, respectively, the detailed description thereof will be
omitted.

At step S39, the controller 160 may be configured to deter-
mine whether the same probability that is identically pre-
dicted that the traveling vehicle is positioned in the second
traffic lane is greater than about 80% using the traffic lane
recognizing information received from the n different
vehicles. In particular, when the probability of predicting that
the traveling vehicle is positioned in the second traffic lane is
greater than about 80%, the controller 160 may proceed to
step S25, and when the probability is less than about 80%, the
controller 160 may return to step S15. In this case, the reason
that the same probability is greater than that of the vehicle
having a reliability 1 is to improve the accuracy of the own
vehicle.

At step S25, the controller 160 may be configured to con-
firm that the traffic lane of'the traveling vehicle is the second
traffic lane, and may proceed to step S27 to generate the road
driving information including the above confirmation. At step
S29, the controller 160 may be configured to display the
traffic lane in which the traveling vehicle is positioned on the
map data by obtaining the map data stored in the storage unit
150, and output the position of the other vehicle on the map
data.

As described above, the present invention may be config-
ured to recognize the substantially exact traffic lane of the
traveling vehicle and confirm the position of the other vehicle
in real time to generate real time road driving information, to
allow a driver to accurately confirm the traffic lane for stop-
ping a vehicle at a side of the road and may easily enter into
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and exit from the IC/JC, and may be used at the time of
autonomous driving as the accuracy of the traveling traffic
lane is improved.

FIG. 5 is an exemplary flow chart describing a method for
confirming a reliability of traveling vehicle according to the
exemplary embodiment of the present invention. FIG. 6 is an
exemplary view illustrating a condition for setting a reliabil-
ity of traveling vehicle according to the exemplary embodi-
ment of the present invention.

Referring to FIGS. 5 and 6, as step S51, the controller 160
may be configured to determine whether the image recogni-
tion sensor is equipped. Here, the controller 160 may proceed
to step S63 when the image recognition sensor is not included
within the vehicle, and may proceed to step S53 to determine
whether the traveling vehicle is positioned in the end lane
when the image recognition sensor is included within the
vehicle. In particular, the controller 160 may be configured to
determine the image data received from the image recogni-
tion sensor and determine whether the traveling vehicle is
positioned in the end lane. As the result of step S53, when the
traveling vehicle is positioned in the end lane, the controller
160 may proceed to step S55 and set the reliability of the
traveling vehicle to 1.

Then, at step S57, the controller may be configured to
measure the current position. At step S59, the controller 160
may be configured to generate the traffic lane recognition
information including the set reliability and the measured
current position. In addition, at step S61, the controller 160
may be configured to operate the communication unit 110 to
transmit the generated traffic lane recognition information to
the vehicle requesting the traffic lane recognition informa-
tion. Alternatively, as the result of step S53, when the travel-
ing vehicle is not positioned in the end lane, the controller 160
may proceed to step S63.

At step S63, the controller 160 may be configured to deter-
mine whether the traveling vehicle satisfies a condition 1, and
may proceed to step S65 to set the reliability of the traveling
vehicle to 2 when the traveling vehicle satisfies the condition
1. Specifically, the controller 160 may be configured to deter-
mine that the condition 1 is satisfied when the traveling
vehicle includes a plurality of sensors and the distance
between the other vehicle requesting the traffic lane recogni-
tion information and the traveling vehicle is within about 100
m. The condition setting the reliability may be confirmed in
FIG. 6.

After step S65, the controller 160 may proceed to step 57
and may sequentially perform up to step S61. Alternatively, at
step S63, when the traveling vehicle does not satisfy the
condition 1, the controller 160 may proceed to step S67 and
may be configured to determine whether the traveling vehicle
satisfies the condition 2. As the result of step S67, when the
traveling vehicle satisfies the condition 2, the controller 160
may proceed to step S69 to set the reliability of the traveling
vehicle to 3, and may proceed to step S57 to sequentially
perform up to S61.

As the result of step S67, when the traveling vehicle does
not satisty the condition 2, the controller 160 may be config-
ured to terminate the above process for setting the reliability
of the traveling vehicle since the information of the traveling
vehicle having a reliability of 4 is not provided to improve
accuracy of recognition of the traffic lane using the traffic lane
recognition information of the traveling vehicle. Although it
may be preferable that the traffic lane recognition information
that the reliability below 3 is not utilized to improve accuracy
of recognizing for the traffic lane, for convenience of expla-
nation, the step of setting the reliability 3 was described.
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In addition, the controller 160 may directly include the
reliability determined at the time of generating the traffic lane
recognition information into the traffic lane recognition infor-
mation to generate. However, the controller 160 may also be
configured to generate the traffic lane recognition informa-
tion by including the information (e.g., the sensor equipment,
the distance from the vehicle requesting the traffic lane rec-
ognition information, and the like) which may be a reference
when setting the reliability to determine the reliability from
the vehicle receiving the traffic lane recognition information.

As set forth above, the present invention may be configured
to receive the traffic lane recognition information from other
vehicles using the wireless communication between vehicles
and detect the traffic lane of traveling vehicle based on the
traffic lane recognition information according to reliability of
other vehicles, thereby making it possible to accurately rec-
ognize the traffic lane of the traveling vehicle.

In addition, the present invention confirms the position of
the traffic lane for other vehicle while recognizing the traffic
lane of the traveling vehicle based on the traffic lane recog-
nition information according to the reliability of the other
vehicles, thereby making it possible to generate the road
driving information in real time.

Although exemplary embodiments of the present invention
have been described in detail hereinabove, it should be clearly
understood that many variations and modifications of the
basic inventive concepts herein taught which may appear to
those skilled in the present art will still fall within the spirit
and scope of the present invention, as defined in the accom-
panying claims,

What is claimed is:

1. An apparatus for recognizing a traffic lane of a traveling
vehicle using wireless communication, the apparatus com-
prising:

a sensor unit including an image recognition sensor and a

radar sensor; and

a controller configured to:

communicate wirelessly with at least one other vehicle;

confirm a reliability classification of the at least one
other vehicle;

receive traffic lane recognition information from the at
least one other vehicle;

generate road driving information by making one or
more predictions of the traffic lane of the traveling
vehicle based on the traffic lane recognition informa-
tion received from the at least one other vehicle;

confirm a particular traffic lane of the traveling vehicle
when a number of times for which the particular traf-
fic lane has been predicted is greater than or equal to
a threshold that varies according to the reliability
classification of the at least one other vehicle; and

output the road driving information including the con-
firmed traffic lane.

2. The apparatus of claim 1, wherein the controller is fur-
ther configured to:

confirm the reliability classification based on the sensor

unit including the image recognition sensor and the
radar sensor of the at least one other vehicle, coordinate
values for a position of the at least one other vehicle, a
distance between the at least one other vehicle and the
traveling vehicle, and the traffic lane recognition infor-
mation that includes a position of the traffic lane for the
at least other vehicle.

3. The apparatus of claim 2, wherein the controller is fur-
ther configured to:
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confirm the coordinate values for the position of the at least
one other vehicle using a global positioning system
(GPS).

4. The apparatus of claim 2, wherein the controller is fur-
ther configured to:

confirm the at least one other vehicle as a vehicle having a

reliability classification of 1 when the at least other
vehicle includes the image recognition sensor and is
positioned in an end lane.

5. The apparatus of claim 2, wherein the controller is fur-
ther configured to:

confirm the at least one other vehicle as a vehicle having a

reliability classification of 3 when the at least one other
vehicle includes a plurality of sensors and a distance
between the at least one other vehicle and the traveling
vehicle is within a threshold distance.

6. A method for detecting a traffic lane of a traveling
vehicle using wireless communication, the method compris-
ing:

entering, by a controller, into a traffic lane recognition

mode based on a user input;

receiving, by the controller, traffic lane recognition infor-

mation from at least one other vehicle via a wireless
communication;

confirming, by the controller, a reliability classification of

the at least one other vehicle;
generating, by the controller, road driving information by
making one or more predictions of the traffic lane of the
traveling vehicle based on the traffic lane recognition
information received from the at least one other vehicle;

confirming, by the controller, a particular traffic lane of the
traveling vehicle when a number of times for which the
particular traffic lane has been predicted is greater than
or equal to a threshold that varies according to the reli-
ability classification of at least one other vehicle; and

outputting, by the controller, the road driving information
including the confirmed traffic lane.

7. The method of claim 6, wherein the confirming of the
reliability classification includes:

confirming, by the controller, the reliability classification

based on a sensor unit including an image recognition
sensor and a radar sensor of the at least one other vehicle,
coordinate values for a position of the at least one other
vehicle, a distance between the at least one other vehicle
and the traveling vehicle, and the traffic lane recognition
information that includes a position of the traffic lane for
the at least one other vehicle.

8. The method of claim 7, wherein the confirming of the
reliability classification includes:

confirming, by the controller, the at least other vehicle as a

vehicle having a reliability classification of 1 when the at
least other vehicle includes the image recognition sensor
and is positioned in an end lane;

confirming, by the controller, the at least one other vehicle

as a vehicle having a reliability classification of 3 when
the other vehicle includes a plurality of sensors and a
distance between the at least one other vehicle and the
traveling vehicle is within a threshold distance.

9. The method of claim 8, wherein the confirming of the
traffic lane includes:

calculating, by the controller, the distance between the at

least one other vehicle and the traveling vehicle;

12

estimating, by the controller, the traffic lane of the traveling

vehicle using the calculated distance; and

confirming, by the controller, the traffic lane of the travel-

ing vehicle when the traffic lane of the traveling vehicle
5 is predicted as the same traffic lane equal to or greater
than a threshold.

10. A non-transitory computer readable medium contain-
ing program instructions executed by a controller for detect-
ing a traffic lane of a traveling vehicle using wireless com-

10 Mmunication, the computer readable medium comprising:
program instructions that enter into a traffic lane recogni-
tion mode based on a user input;

program instructions that receive traffic lane recognition

information from at least one other vehicle via a wireless
15 communication;

program instructions that confirm a reliability classifica-

tion of the at least one other vehicle;

program instructions that generate road driving informa-

tion by making one or more predictions of the traffic lane

20 of the traveling vehicle based on the traffic lane recog-
nition information received from the at least one other
vehicle;

program instructions that confirm a particular traffic lane of

the traveling vehicle when a number of times for which

25 the particular traffic lane has been predicted is greater
than or equal to a threshold that varies according to the
reliability classification of the at least one other vehicle;
and

program instructions that output the road driving informa-

30 tion including the confirmed traffic lane.

11. The non-transitory computer readable medium of claim
10, further comprising:

program instructions that confirm the reliability classifica-

tion based on a sensor unit including an image recogni-
35 tion sensor and a radar sensor of the at least one other

vehicle, coordinate values for a position of the at least

one other vehicle, a distance between the at least one

other vehicle and the traveling vehicle, and the traffic

lane recognition information that includes a position of
40 the traffic lane for the at least one other vehicle.

12. The non-transitory computer readable medium of claim
11, further comprising:

program instructions that confirm the at least other vehicle

as a vehicle having a reliability classification of 1 when
45 the at least other vehicle includes the image recognition
sensor and is positioned in an end lane;

program instructions that confirm the at least one other

vehicle as a vehicle having a reliability classification of
3 when the other vehicle includes a plurality of sensors

50 and a distance between the at least one other vehicle and
the traveling vehicle is within a threshold distance.

13. The non-transitory computer readable medium of claim
12, further comprising:

program instructions that calculate the distance between

355 the at least one other vehicle and the traveling vehicle;
program instructions that estimate the traffic lane of the
traveling vehicle using the calculated distance; and
program instructions that confirm the traffic lane of the
traveling vehicle when the traffic lane of the traveling
60 vehicle is predicted as the same traffic lane equal to or
greater than a threshold.
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